Abstract Gay and bisexual men (GBM) report high rates of sexual compulsivity (SC), yet no empirically based treatments exist. An intervention based on the Unified Protocol for the Transdiagnostic Treatment of Emotional Disorders was pilot tested in a sample of 13 HIV-positive GBM with SC. Participants completed a baseline interview, and were offered up to ten intervention sessions. Of those, 11 completed a 3-month follow-up assessment. Despite problems with session attendance (only 4 men completed all 10 sessions), improvements were observed in all psychological outcomes, including SC, depression, and anxiety. Decreases were observed in drug use and HIV risk. The Unified Protocol may be useful in improving the health of HIV-positive GBM, however challenges with session attendance must be addressed. Future work should consider if fewer sessions produce similar results, whether barriers to attending all sessions could be alleviated, and how the intervention would perform compared to treatments.
Introduction
Sexual compulsivity (SC) is characterized by sexual fantasies and behaviors that increase in frequency and intensity to a level that they are personally considered out-ofcontrol, serve as a significant source of distress, and interfere with personal, interpersonal, and vocational pursuits [1] [2] [3] [4] . Some estimates have suggested a prevalence of SC between 3 and 6 % in the general U.S. population, with higher prevalence among men [5, 6] , with the greatest prevalence among gay and bisexual men (GBM) [7, 8] . Higher rates of SC have been also observed among HIVpositive GBM compared to HIV-negative GBM [9] . Among HIV-positive GBM, SC has been associated with increased HIV transmission risk behavior (TRB), which includes a greater number of condomless anal sex acts (CAS), more concurrent CAS sexual partners, engaging in so-called sexual marathons, and greater incidence of STIs, as well as lower condom self-efficacy and HIV status disclosure [10] [11] [12] [13] [14] [15] [16] . As such, treating the symptoms of SC among HIV-positive GBM may serve several purposes, including the reduction in psychological distress [17, 18] and improvement in health as well as a reduction in the risk of HIV transmission. Such a treatment should be considered a high public health priority given that GBM represent an overwhelming majority of new HIV infections in the U.S. [19] .
Among GBM, high levels of mental health comorbidity have been observed, particularly with anxiety, depression and substance use disorders [20, 21] . Evidence suggests that when such problems co-occur they create a synergistic epidemic (i.e., syndemic) of problems that act in an additive fashion to increase TRB [22] [23] [24] [25] [26] [27] [28] [29] . SC has been found to be associated with known syndemic factors [22, [30] [31] [32] [33] , and recent evidence suggests that SC might best be considered a syndemic factor itself among GBM [18, 26] . One possible explanation for the disproportionate experience of SC as well as other syndemic factors among GBM is their exposure to sexual minority stress. Minority stress theory posits that GBM experience disproportionate amount of stress due to the stigmatized status of their sexual orientation [34, 35] . In addition to sexual minority stressors, HIV-related stigma is an additional stressor for HIV-positive GBM and likely drives increased burden of psychological distress observed among these men [36] . We have previously found that, for HIV-positive GBM, the internalization of HIV-related stigma predicts experiences of SC over and above the influence of sexual minority stigma [18] . These findings suggest that treatments for SC that are sensitive to these experiences and tailored to address them may be most effective.
Two universal processes that have been shown to underlie the experience of SC for GBM are emotion dysregulation and maladaptive cognitions. The association between both sexual minority and HIV-related stressors and mental health outcomes-including anxiety, depression, and SC-has been shown to be mediated over time by decreased emotion regulation [17, 37] . In addition to these underlying difficulties with regulating emotion, the association between sexual minority and HIV-related stressors and negative health outcomes may also be explained in part by maladaptive coping strategies [38] . As such, in addition to a tailored focus on minority and HIVrelated stress processes, treatments for SC should target these core underlying mechanisms of emotion dysregulation and maladaptive cognitions.
Despite evidence linking SC with a range of problems for GBM, no empirically-based treatments for SC exist. A review of current treatment approaches for SC suggests clinicians rely on various behavioral treatment modalities [39] , none of which have been empirically supported through RCTs [40] . Among these approaches, cognitive behavioral therapy (CBT) has been suggested as a potential approach to promote regulation of compulsive sexual behavior [41] [42] [43] . For years, there have been calls for parsimonious and pragmatic treatments that address common factors underlying frequently co-occurring psychosocial conditions [44, 45] . As such, transdiagnostic treatments have been developed for the treatment of emotional disorders using empirically supported principles of CBT [46] . Ellard et al. [46] developed a Unified Protocol for the Transdiagnostic Treatment of Emotional Disorders (UP) that expanded on common principles of CBT to include a greater focus on the interactions between emotions and cognitions. The UP was recently adapted for use with HIV-negative GBM to reduce TRB and the disproportionate experience of mental health problems rooted in minority stress, and compared to a waitlist condition, this intervention (Project ESTEEM) resulted in significant reductions for depression, alcohol use problems, SC, and TRB [47] .
HIV-positive GBM are disproportionally affected by symptoms of SC [9, 48] , and often report increased rates of TRB [49, 50] and substance use [51] [52] [53] . As such, an empirically-based unified approach that addresses associations between sexual minority and HIV-related stressors, SC, substance use, and HIV TRB is warranted. As a result, we pilot tested the ESTEEM intervention with a sample of HIV-positive GBM with high levels of SC (ESTEEM-SC). We sought to examine the feasibility and acceptability of the intervention, and preliminary estimates of its impact on SC as well as the general problems it was designed to impact (e.g., depression, anxiety, emotion regulation) among HIV-positive GBM.
Methods

Participants
Between May and July of 2014, we recruited HIV-positive GBM through advertisements posted on social and sexual networking websites and mobile applications (e.g., Facebook, sex party listservs, a popular mobile sex-seeking app) and through active and passive recruitment methods implemented in diverse geographic areas of NYC using techniques previously effective in the recruitment of GBM [54] [55] [56] [57] . In addition, we contacted former participants of a study focused on SC among GBM in New York City who had agreed to be notified about future studies. We enrolled 13 men; slightly less than half (n = 6, 46.2 %) were recruited from a former observational study focused on SC, the same number (n = 6, 46.2 %) were recruited via Facebook, and one was recruited via an email blast to a nightlife listserv.
All potential participants completed a brief screening questionnaire over the phone to confirm eligibility. These eligibility criteria were defined as: (1) being born male and currently identifying as male; (2) identifying as gay or bisexual; (3) being aged 18 or older; (4) being fluent in English; (5) residing in the New York City area; (6) being HIV-positive; (7) reporting recent (past 90 days) TRB (i.e., at least one instance of CAS with any casual male partner or with an HIV-negative or status-unknown main male partner); (8) reporting symptoms of SC; and (9) not currently receiving regular mental health services. SC symptomology was assessed during the phone screener using the 10-item Sexual Compulsivity Scale [2, 58] and, consistent with prior research, a cutoff of 24 or higher was considered indicative of high symptomology [10, 18, 48, 59] . Figure 1 displays the CONSORT model for the present non-randomized pilot trial, including data on attendance at each intervention session. We enrolled 13 men, of whom two were unable to be retained at follow-up assessment, resulting in an analytic sample of 11 men for pre-post analyses.
Procedures
Upon reviewing an online study advertisement or receiving an invitation to participate in the research study, interested individuals contacted the research office to complete an eligibility screening by phone. During the call, a research assistant assessed consent for phone screening, described the study, and asked questions to assess eligibility. Eligible participants were sent a link leading to a survey containing measures to be completed from home and scheduled for an in-office appointment to complete the remaining baseline measures and to confirm final eligibility. After completing the at-home survey and the in-office portion of the baseline assessment and confirming eligibility, all participants completed their first ESTEEM-SC treatment session. Treatment occurred over the course of 3 months between the baseline and 3-month assessment. During the 3-month assessment, participants were asked to provide brief, qualitative feedback on the intervention, including barriers to attending sessions. All procedures were reviewed and approved by the Institutional Review Board of the City University of New York.
Intervention ESTEEM-SC is a 10-session intervention based on ESTEEM, which was based on the Unified Protocol for the Transdiagnostic Treatment of Emotional Disorders [60] . Modules were adapted to help participants identify minority stress experiences; track and address cognitive, affective, and behavioral reactions to minority stress, with a focus on avoidance reactions, including substance use and CAS; attribute distress to minority stress rather than to personal failure; and assertively confront minority stress Fig. 1 This figure displays the CONSORT model for the nonrandomized ESTEEM-SC intervention pilot trial. As can be seen, of the 13 men who were enrolled and initiated treatment, 11 (84.6 %) were retained at follow-up and examined for pre-post analyses in the present manuscript related situations in safe contexts. Adaptations were infused throughout the Unified Protocol Therapist Workbook [60] ; this adaptation served as the therapist manual for each session. Module content is described in detail elsewhere [47] . ESTEEM-SC was delivered by advanced clinical psychology doctoral students.
Outcome Measures
Given the literature reviewed previously, we sought to examine the effect of ESTEEM-SC on several primary outcomes. Given that the intervention directly targets difficulties with emotion regulation and symptoms of SC, we examined these as the primary outcomes. Moreover, because depression and anxiety have been found to be strongly associated with SC and because the UP is used to treat both, we examined both the symptom severity of and functional impairment from depression and anxiety. Because SC is often considered to be a problem resulting from compulsive thoughts and behaviors, we also sought to examine any impact on general obsessive-compulsive symptomatology. Finally, we sought to examine the extent to which the intervention would reduce TRB and substance use, both of which have been found to be associated with SC. The following measures were administered at the baseline enrollment and at 3 months follow-up.
Difficulties of Emotion Regulation Scale (DERS)
The 36-item DERS [61] was used to assess symptoms of emotion dysregulation. Participants indicated how much each statement applied to them from 1 (almost never [0-10 %]) to 5 (almost always [91-100 %]). We utilized the full scale score, calculated as the summed response across the 36 items, as an indicator of overall emotion dysregulation (BL a = 0.89, 3M a = 0.92).
Sexual Compulsivity Scale (SCS)
The SCS [58] was used to measure symptoms of sexual compulsivity. The SCS contains 10 items rated on a scale from 1 (not at all like me) to 4 (very much like me) and responses were summed to derive an overall score (BL a = 0.90, 3M a = 0.98).
Center for Epidemiological Studies Depression Scale (CESD)
The CESD [62] was utilized to measure depressive symptomology. The scale consists of 20 items that ask individuals to rate how often they have experienced symptoms of depression in the past week with responses ranging from 1 (rarely or none of the time [less than 1 day]) to 4 (most or all of the time [5-7 days]). Responses were summed to form an overall score (BL a = 0.88, 3M a = 0.88).
Penn State Worry Questionnaire (PSWQ)
The 16-item PSWQ [63] was used to measure symptoms of generalized anxiety. Response options ranged from 1 (Not at all typical of me) to 5 (Very typical of me) and were summed to form an overall index of generalized anxiety symptomology (BL a = 0.82, 3M a = 0.75).
Overall Depression Severity and Impairment Scale (ODSIS)
The 5-item ODSIS [64] was used to assess past-week depressive symptom severity and functional impairment. Response options ranged from 0 (None) to 4 (Extreme) with additional qualitative responses appended to each item's response option. Responses were summed to form an index of functional impairment related to depressive symptomology (BL a = 0.93, 3M a = 0.89).
Overall Anxiety Severity and Impairment Scale (OASIS)
The 5-item OASIS [65] was used to assesses severity and functional impairment associated with any anxiety disorder over the past week. Like the ODSIS, responses ranged from 0 (Little or none) to 4 (Extreme) with more detailed qualitative responses appended to each item's response option. Responses were summed to form an overall index of functional impairment related to anxious symptomology (BL a = 0.80, 3M a = 0.94).
Yale-Brown Obsessive Compulsive Scale (YBOCS)
The 10-item YBOCS [66] was used to assess obsessivecompulsive symptomology characterized by loss of control, salience, distress, interference, and resistance against obsessive and compulsive thoughts. Responses ranged from 0 to 4 with response options tailored to each question (e.g., 0 = none, 4 = extreme interference, incapacitating) and choices were summed to form an overall index of obsessivecompulsive symptomology (BL a = 0.81, 3M a = 0.69).
Short Inventory of Problems for Drug Use (SIP-DU)
The 15-item SIP-DU [67] was used to assess the frequency of negative consequences of drug use in the past 90 days. Responses ranged from 0 (Never) to 3 (Daily or almost daily) and were summed to form an index of the amount of problems participants faced as a result of their drug use (BL a = 0.97, 3M a = 0.97).
90-Day Time Line Follow Back (TLFB)
Past 90-day sexual behaviour and substance use were assessed with the TLFB [68] . The TLFB demonstrates strong reliability and validity, including agreement with real-time interviews and collateral reports of alcohol use [69] and sex risk [70] , and has previously been utilized with HIV-positive GBM [71] [72] [73] and GBM with SC [9, 26, 74, 75] . From the TLFB we calculated: (1) the total number of new (i.e., first-time) male partners men had as an indicator of frequency of sexual partnering; (2) the total number of CAS acts with any non-main (i.e., casual) male partners as an indicator of TRB; and (3) the total number of days on which club drugs (i.e., cocaine/crack, crystal methamphetamine, ecstasy/MDMA, ketamine, and GHB) were used as an indicator of substance use frequency.
Data Analyses
To better understand any changes resulting from the ESTEEM-SC intervention, we calculated pre-post changes (from baseline enrollment to 3-month follow-up) in the primary outcome measures using paired samples t-tests, using data from the 11 men retained at follow-up. We did this both for psychological outcomes as well as sexual risk and substance use. In doing so, we utilized the results of the t-tests to calculate Cohen's d z as a measure of effect size, and interpreted effects as small (d z = 0.2), medium (d z = 0.5) and large (d z = 0.8) following published guidelines [76, 77] .
Results
As can be seen in Table 1 , the retained sample consisted predominantly of men of color, with only 18.2 % of men identifying as White and nearly half (45.5 %) as Black. A majority of the sample was gay-identified, had less than a bachelor's degree, and was single. The sample was split nearly evenly with regard to employment, with 54.5 % being unemployed at the time of enrollment. The men were 34 years of age, on average. The CONSORT model in Fig. 1 displays information on completion of each session. Of the 13 participants enrolled, four (30.7 %) completed all 10 sessions, and 5 men (38.5 %) completed only the first session that occurred immediately after the baseline assessment. The two men not retained at follow-up were two of the five who completed only the first session. As can be seen at the bottom of Table 1 , the average number of sessions completed was 5.4. Table 2 presents the results for the change from baseline to follow-up in the psychological outcomes of emotion dysregulation, SC, depressive symptomatology, generalized anxiety symptomatology, depression-related functional impairment, anxiety-related functional impairment, and obsessive-compulsive symptoms for the 11 men retained. Three of the seven outcomes reached a statistically significance decline, demonstrating improvement over time in depressive symptomatology as measured by the CESD, generalized anxiety symptomatology as measured by the PSWQ, and obsessive-compulsive symptomatology as measured by the YBOCS. We also observed a marginally significant reduction in anxietyrelated functional impairment as measured by the OASIS. Moreover, all psychological outcomes showed reductions, with effect sizes ranging from small-tomoderate for SC and depression-related functional impairment to large for those three variables that reached statistical significance. Table 3 presents the results regarding changes from baseline to follow-up in sexual risk and substance use for the 11 men retained. As can be seen, we did not observe any statistically significant changes in drug-related problems, frequency of drug use, or TRB. Effect sizes, however, demonstrated small-to-moderate decreases in both drug use problems and frequency of drug use. Importantly, though not significant, we observed medium effect sizes for reductions in number of new male sexual partners-reducing by nearly nine partners, on average-as well as number of CAS acts with casual male partners, which were reduced by nearly 14 instances. Ten of the 11 retained participants provided qualitative data on their experience in ESTEEM-SC. The four participants who completed all ten sessions reported enjoying their therapist, homework assignments, and the topics covered in the sessions. These participants expressed an awareness of their TRB and problematic SC symptoms, and reported that they ''wanted help.'' Participants who completed 3-5 of the ten sessions reported that work, family, and other obligations prevented them from attending all the sessions. Although some sessions missed were able to be rescheduled, others were not due to logistics and scheduling challenges. Participants who attended only the first session (the session that occurred right after the baseline appointment) identified several barriers to coming back for the remaining sessions, including transportation barriers and problems with the availability of therapists for scheduling (e.g., the participant was available during the morning, but the assigned therapist was only available later in the day). One participant indicated that a family emergency prevented him from coming back for any sessions, and another reported that he felt uncomfortable with a female therapist.
Discussion
SC disproportionately affects GBM, particularly HIVpositive GBM, and is associated with increased HIV TRB. With no empirically supported treatments for SC, the present findings represent an effort to adapt and pilot test an empirically-driven intervention designed for HIV-negative GBM with mental health difficulties to be used with HIV-positive GBM with high levels of SC symptomology. The ESTEEM-SC intervention resulted in large effects on psychological distress, with significant reductions observed in anxiety, depression, and obsessive compulsive symptoms, despite a very small sample size. Reductions were also observed for SC as well as sexual risk and substance use, with the effect sizes ranging from small to moderate. These findings are consistent with a randomized waitlistcontrolled trial of the original ESTEEM intervention in a sample of HIV-negative GBM with anxiety or depression [47] . Further, the effects of this intervention were observed in a racially and ethnically diverse sample of HIV-positive men, addressing a significant gap in research and treatment with men of color, for whom HIV transmission rates are disproportionately high [78] .
Intensive interventions that target more than one syndemic condition have generally been shown to be more effective in reducing sexual risk behaviors compared to interventions that target only one condition [79] . A metaanalysis of 12 interventions aimed at reducing HIV TRB among HIV-positive persons found significant reductions in five of the 12 studies [80] . Two features that distinguished these five studies from the others were that they were intensive and they addressed a myriad of factors associated with HIV. Research suggests that interventions that narrowly focus on one syndemic factor result in less durable effects [79] . ESTEEM-SC addressed and reduced symptoms of several known syndemic conditions affecting HIV-positive GBM, including SC, depression, sexual risk, and substance use. Even with the use of highly trained therapists, these types of intensive interventions have been shown to be cost-effective in comparison to the cost associated with treating someone who is affected with HIV. Safren et al. [79] estimated that treating as many as 100 HIV-positive persons with a 20-session intervention using the highest trained therapists costs significantly less than the health care costs associated with treating one new HIV infection. The present study tested such an intervention in a sample of HIV-positive GBM with high levels of SC. SC operates as one of several syndemic factors that compound the risk for HIV transmission [18, 26] . In fact, we found that ESTEEM-SC produced improvements in SC symptoms while also improving two additional syndemic factors, depression and substance use. Currently, interventions that address syndemics as a whole have not been tested and given the high incidence of HIV among GBM the development of treatments targeting syndemic conditions is a high priority [26, 79] . The findings from the present study suggest that by targeting core deficits in emotion regulation and tailoring content to the unique issues faced by HIVpositive GBM with SC, the effects of ESTEEM-SC may generalize to comorbid anxiety and mood conditions. The associated effects on depression are particularly noteworthy given that both SC and depression have been implicated in syndemic processes which accelerate HIV incidence in MSM populations [18, 26] .
However, the intensive nature of the intervention also posed challenges, with less than ideal retention across the ten sessions of ESTEEM-SC. On average, men completed between five and six sessions; over a third of men enrolled only attended the first session and approximately another third completed all 10. In the original ESTEEM study, rates of session attendance were also problematic, with nearly a third completing only one session and only 44 % completing all 10 session. The UP (the basis for both ESTEEM and ESTEEM-SC) is structured to have as many as 18 sessions [60] and, by comparison, the 10 session ESTEEM-SC intervention is modest and comparable to three of the most successful behavioral interventions that have targeted HIV-positive populations-the Healthy Living Project (15 90-min sessions) [81] , PLUS (8 sessions) [82] , and CBT-AD (10-12 sessions) [83, 84] . However, these other more intensive interventions had better session attendance than we found for ESTEEM-SC, suggesting that it would be helpful to reduce the number of sessions and/or modify logistical factors that participants cited as barriers to attendance. We combined the first intervention session with the baseline, and as such 38 % of participants completed only the first ESTEEM-SC session. It is possible these participants were motivated more by the financial incentive of participation in a research project than by the opportunity for treatment. Men who attended all or most of their intervention sessions talked about being very motivated to work on their SC symptoms and reported enjoying the session content and homework. A delayed onset randomization that occurs after attendance at baseline could help in future studies to enroll only those with motivation to receive treatment for SC.
It is also possible that some of the barriers cited by the men-logistical issues related to scheduling, transportation challenges, and therapist characteristics-were of greater concern for those with less initial motivation to work on their SC associated problems. Some of these barriers could be addressed through more flexible scheduling, offering intervention sessions by phone or video-chat, and providing options regarding important therapist characteristics such as gender. Additional limitations include the small sample size, the fact that all participants were recruited in a large urban area, limited follow-up period, and the use of only a pre-and post-test design thus capitalizing on assessment effects and regression to the mean.
Conclusions
It is noteworthy that, despite retention challenges and other limitations, significant effects were observed in this pilot sample. This suggests that even small doses of CBT tailored for HIV-positive GBM can have a meaningful effect and further suggests the possibility that addressing retention challenges may enhance such effects. One of the most significant findings is that this intervention resulted in significant reduction in SC and other mental health problems. The next step is to examine whether or not the same effects could be observed with an intervention with fewer sessions, so as to increase treatment retention. Following further piloting of the study in order to improve accessibility and reduce burden of the sessions, the next step is to test ESTEEM-SC in a randomized control trial. Doing so should involve examining its efficacy compared to a time-and attention-matched control condition consisting of an existing HIV behavioral intervention that is not designed to simultaneously address SC and mental health issues for HIV-positive GBM. Finally, this study relied on 10 sessions of individualized therapy and studies should examine the cost-effectiveness of such an approach. As mentioned, the cost of treating HIV as well as other health problems among GBM remains significant and an intensive intervention is potentially justified [79] . There is the potential for great long-term benefit in targeting limited resources for treatment to the GBM who are in the most need. 
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